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Fig. 1 Geology and drillings location map of Zhushahong deposit in Dexing

(after Northeastern Jiangxi Geological Team, 2011;Mao Jinwen et al. ,2010)
19N ER: 2 FTHESABREM ;3 LIRT RRGWIIS A 4 Fi ool FERULARRE 5 B IN KBS ; 6 MR M TR E s
T 55 AR VR AR A 8 TR A AR R AR R A 9 B A AL 10— W 11— B AL XGRS s 12— TR

1—Quaternary;2—Shixi Formation of Cretaceous;3—Ehuling Formation of Jurassic;4—Shuangshanqiao Group of Proterozoic;

5—granodiorite porphyry;6—breccia; 7—weak altered shallow metamorphic rock;8—strong altered shallow metamorphic rock;

9—overturned anticline; 10—fault; 11—drilling and drilling number;12—river
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Fig. 2 Rock samples and micrographs of Zhushahong deposit
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(a)—Metal sulphides occurs as thick veins; (b)—sllicified quartz veinlets of the first stage cut by second-stage metal sulphides veinlet;

(¢)—chalcopyrite and pyrite; (d)—the zonal structure pyrite; Ccp—chalcopyrite; Py—pyrite
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Table 1 The analytical result of H, O isotope in vein quartz

of copper-bearing sulfide in Zhushahong deposit

o 5180 j;f:) j;;g M HO | R AR
(%0 H 8D(%0) )
(%o

ZSHZKS8-4-70 8.5 0. 44 —66.8 270
ZSHZK8-4-71 10.9 2.84 —62 270
ZSHZKS8-4-72 11.2 3. 14 —56.9 270
ZSHZKS8-4-73 10. 8 2.74 —71.6 270
ZSHZKS8-4-77 10.6 2.54 —61.1 270
ZSHZK8-4-78 | 10.7 2. 64 —59.2 270
ZSHZKS8-4-80 10.5 2. 44 —64.8 270
ZSHZKS8-4-85 9.5 1.44 —73.2 270
ZSHZKS8-4-91 9.4 1.34 —66 270
ZSHZKS8-4-93 10.5 2. 44 —69.5 270
ZSHZKS8-4-94 9.1 1.04 —66 270
ZSHZKS8-4-95 9.2 1.14 —64.2 270
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Table 2 Sulfur isotope composition of sulfides

from the Zhushahong deposit

FLIE 3"S V-CDT
=2 B & i 5 HUER e e

(m) (%)
1 ZSHZK8-4-51 239.9 HERH —1.3
2 ZSHZK8-4-55 296. 3 B —2.1
3 ZSHZK8-4-59 408. 2 W —2.4
4 ZSHZK8-4-65 508 W —2.5
5 ZSHZK8-4-67 537.9 H R —4.3
6 ZSHZKS$-4-67 537.9 B —2.8
7 7ZSHZK8-4-68 562. 8 R —2
8 ZSHZK8-4-70 607. 8 kB —2.7
9 ZSHZK8-4-71 634. 6 W B —2.4
10 ZSHZK8-4-72 639 B —1.6
11 ZSHZK8-4-73 642. 1 W —0.9
12 ZSHZK8-4-75 659.7 HERH —1.5
13 ZSHZKS8-4-77 765 D —2.7
14 7ZSHZK8-4-78 684.0 R —2.1
15 ZSHZK8-4-79 703.0 W —1.9
16 ZSHZK8-4-80 707. 1 H kB —2.7
17 ZSHZKS$-4-88 822. 6 B —3.8
18 ZSHZKS8-4-90 843.6 3N —4.1
19 ZSHZK8-4-91 851. 1 R -3
20 ZSHZK8-4-91 851.2 #HR Y -3
21 ZSHZK8-4-92 853.0 B —3.7
22 ZSHZK8-4-94 879.4 W —3.2
23 ZSHZK8-4-95 893.8 HERH —3.1

H S SHARL T —4. 3%~ —0. 9% (3 2), #k
2H 3. 4% A R — 2. 6%, 7E S [Al v & H 7
B A (4 JEE T T 6, K W Bk oA
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& LY CRIPZHIR) . L L .
atmospheric precipitation in Mesozoic

quartz(Zhushahong deposit)

120} o vk S K
biotite quartz vein original magma water
[H 4 1 QUK Jik
u vai{l Q(i)n country rock A \?ali{\l B
-140 . L L L L
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[ 2 A 6 R LA T CRIP L RO i A< 3
H AR Pan Xiaofei et al. ,2012]

Fig. 3 H and O isotopic compositions of ore-forming
fluid and their evolutional relation in water-rock exchange
system for Dexing Cu porphyry deposit [ quartz
(Zhushahong deposit) after this article.
others after Pan Xiaofei et al. ,2012]]

MRL g RAREKL . 7K/ HEARL T A 5K BRIAE (1996) , Hodr 1A
2 SRR KA KRR 54 TN BE S5 7E 300°C 1 450°C 25 4 F LA Tl
W/R WA R AR KB 2k 5 3 R 4 Ok KA K A T Al 7 250°C
N 300°C 414 F AT W/R LA R RE K AL LR 5 Fn 6 JE £k
WK 58 B N K BESA 7E 300°C 1 450°C 214 F LA TR W/R LGB 5 3%
KL . BIGEH K 88O (HIL 8. 0%, 8D fHI —70%0 s HAEAU KR
K%K 8180 HHL—8. 5% .0D {HHL—60%,

MRL is meteoric water line. Water/rock evolution line is from Zhang
et al. .1996. Of them, real line 1 and 2 are evolved meteoric water
line for meteoric water with granodiorite porphyry at 300°C and
450°C , respectively;dashed lines 3 and 4 are evolved meteoric water
lines of magmatic water for meteoric water with phyllite at 250°C and
300°C, respectively; dotted lines 5 and 6 are evolved magmatic water
lines for magmatic water with granodiorite porphyry at 300°C and
450°C, respectively. 8'® O and 8D values of initial magmatic water
are 8. 0% and —70%;;3and 3O and 8D values of Mesozoic meteoric

water are —8. 5%, and —60%,

S [FIL 2R G348 HE AR I8 B -4 ORI — .
3.3 Pb L EHE

RS LLHEA TR Pb [R A7 R 41 (3R 3) oK
RIPLLG IR BB Pb/*" Pb HfEVE [l £E 18. 079
~18. 643 Z [i], V- ¥ {f A 18. 276, M 2% 4 0. 564;
“TPh/* Ph HAE {5 15. 545~15. 578 Z [l , V-1
{2 15. 562, H¢ 2 2 0. 033;™°Pb/*" Pb L, {8 s Fl 7&
38.058~38.595 Z [i], - {H 2 38. 221, ) 224
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Fig. 4 S isotopic distribution pattern of
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[A) %, A /K 19 35 7 B ) (Pan Xiaofei et al. ,2009) ,
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(85 O B (L1 Bl 0. 44%0~3. 14%,. ¥4 8D Fl 5 O
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0" OMERY P B S5 AR e 2 RV AUREE KO
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AT P&k 18" On, o FEAIR (LI Yongsheng et al. ,2012)
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A KA KT RETE R Wl © 48 k% AR
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4.2 M WERFEIR

TER R 2B 58 o o )00 ) Jo R 5 — A AR i)
i (Zhai Yusheng,2001) , [ B s a0 ¥ Ik ) S 15, &2
N R R A il o B 49y Jo B FT B R IR T —
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(Zhai Yusheng,1999;2003),

RAVLLBEE R R 1 S M RAE BT &2
B A (B 4) S WA AE — 2. 0%~ — 3. 0% 2 i) , H:
L 55 A B A BLK b o3 A 1 0 DR R A 42
PR AT AR S YRR R R BB AR PR A B — B
R A i 7e TR S L i (Zhu Xun et al. ,1983),

KA L0 IR BB 57 Pb/* Pb [ {E 5 [ 7E
18.079 ~ 18. 643 Z [A], ¥ ¥ {4 N 18.276;*" Pb/
OYPhEL{E B JE 15, 545 ~15. 578 Z A, S {EH R
15.562;**Pb/* Pb H{H 7 FEI £ 38. 058 ~38.595 Z
], - {E 2 38. 221 BA AR & i S e ) A P [+
BLZR AL S TE S B B A R BUM[H] . B2 D) T8
A7 LU )2 R B 43 P [l £ 2 241 B (L 5,
FECRE T S0 B .

AT LAUE . P [F LR AT R 5 S IR AR 1B 5T
BERILAAAL  F5 75 L™ W) Bk IR — MR .
Hh R TEXE X B R A58 R ] 0 XA

RI RWATKESY T AEREN PbRMCEHM

Table 3 Pb isotopic composition of pyrite

from Zhushahong deposit

FE YRS 208 P /204 Pl Std. Err 207 P} /204 Pl Std err 206 p}, /204 P} Std. Err
ZSHZKS8-4-51 38.058 0. 004 15. 545 0.002 18.079 0.002
ZSHZKS8-4-68 38.152 0. 008 15. 565 0.003 18. 26 0. 004
ZSHZKS8-4-75 38.595 0. 005 15.578 0. 002 18. 643 0.002
ZSHZKS8-4-80 38.19 0. 006 15.577 0.003 18.224 0.003
ZSHZKS8-4-92 38.112 0. 005 15. 546 0.002 18. 175 0.003
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(Lu et al. ,2005) are also shown for comparison,the lead isotope data of Zhushahong deposit after this article)
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Table 4 Pb isotope characteristic parameters of pyrite from Dexing deposits area

IR 5 i = t(Ma) 28U /20t Ph 232 Th/?04 Ph Th/U B e IR
ZSHZKS8-4-51 340 9.39 36. 25 3.74
% ZSHZKS8-4-68 233 9.41 35. 84 3.69
wh ZSHZKS8-4-75 —33 9.40 35.71 3.68 AR
a ZSHZKS8-4-80 274 9. 44 36. 30 3.72
ZSHZKS8-4-92 272 9. 38 35.96 3.71
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TC-11 254 9.26 35.19 3.68
;l@ TC-14 268 9.24 35.61 3.73
TC-17 80 9.24 34. 21 3.58
TC-18 233 9.33 35.62 3.69 Zhou et al. ,
FJW-1 257 9.21 34.92 3.67 2013
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in Dexing, Jiangxi Province, and Their Significance
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Abstract

The Dexing porphyry copper deposits, one of the largest porphyry copper deposits in the world, is
located in the southeastern margin of the Yangtze massif and close to the northeast of Jiangxi deep
fracture. It is composed of Tongchang., Fujiawu and Zhushahong deposits. On the basis of detailed
analysis of geological characteristics and a study of hydrogen, oxygen, sulfur and lead isotopes in
hydrothermal minerals, this paper discussed the origin of ore-forming fluid and materials and genesis of the
Zhushahong deposit. Hydrogen and oxygen isotope analyses indicate that §'*O of quartz from quartz vein
of ores range from 8. 4% to 11. 2%, the corresponding 8" Oy, o ranges from 0. 44% to 3. 14%,, 8D of quartz
ranges from —73. 2% to—56. 9%, suggesting that the ore-forming fluid in the Zhushahong ore blocks is
mainly a mixed fluid of magmatic and meteoric water. The §*' S values of sulfide minerals range from
—4.3%; to — 0. 9%, and concentrate around zero value. S isotopic histogram shows single peak
distribution, indicating an origin of deep-source magma sulphur(0=+3%;). Lead isotopic compositions of
ores are basically stable, with **Pb/*'Pb,*” Pb/*" Pb and ** Pb/*'Pb ratios of sulfide ores being 18. 079~
18.643,15. 545~ 15. 578 and 38. 058 ~ 38. 595. Pb isotopic composition of the Zhushahong deposit is
basically same as that of Dexing porphyry copper deposit, distinctly different from that of ores from the
Shuangqiaoshan stratum and this shows ore-forming metals derived from the ore-bearing porphyry, but not
metamorphic rock of the Shangqgiao Group. Fluid of the Zhushanhong deposit originated from
differentiation of magmtic hydrothermal fluid and mixed with meteoric water. Ore-forming material mainly
derived from porphyry and development of the deposit is closely related the porphyry. Comparative study
of isotope characteristics for three deposits in the Dexing porphyry copper deposit shows: H and O isotope
characteristic of the Zhushahong deposits is similar to that of the Tongchang deposit relatively, suggesting
they may share the similar source of ore-forming fluid; S isotope is from high to low from the Fujiawu in
the southeast to the Zhushahong in the northwest, but the scope of S compositions is basically same,
suggesting that the Zhushahong deposit is more contaminated than the Tongchang and Fujiawu deposits;
Pb compositions of three deposits show mixed feature of crust and mantle Pb mixing. The Pb isotope
compositions of the three deposits show that the three deposits belong to one metallogenic system and the

difference of them may result from the various mixed degree of mamga and country rocks.

Key words: isotope geochemistry; ore-forming material; ore-forming fluid; Zhushahong; Dexing,

Jiangxi





